iP, 1 1 -067600.A [DETAILED DESCRIPTION] 



rage 1 or s 



* NOTICES * 

JPG and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrolytic capacitor which used fourth class-ized annular friend 

JIN1UMU ion for the cation component as an electrolytic capacitor, especially the electrolytic solution. 

[0002] 

[Description of the Prior Art] Generally an electrolytic capacitor consists of structure as shown in drawing 1 . namely, - 
while performing etching processing to the aluminium foil of a band-like high grade chemically or electrochemically and 
making an aluminium-foil front face expand to it - this aluminium foil — formation of an ammonium-pentaborate water 
solution etc. -- the anode plate electrode foil 2 which chemical conversion was carried out [ foil ] in liquid and made the 
oxide-film layer form in a front face, and the cathode electrode foil 3 which consist of aluminium foil of the high grade 
which performed only etching processing wind through the separator 1 1 which consists of Manila paper etc., and a 
capacitor element 1 forms. And after this capacitor element 1 sinks in the electrolytic solution for an electrolytic 
capacitor drive, it is contained in the sheathing case 10 of the shape of a cylinder like object with base which consists of 
aluminum etc. Opening of the sheathing case 10 was equipped with the obturation object 9 which consists of India 
rubber, and the sheathing case 10 is sealed by spinning. 

[0003] As shown in drawin g 2 , the lead wire 4 and 5 which is the electrode cash-drawer means of a pulling [ outside ]- 
out, respectively-electrode of two poles sake is connected to the anode plate electrode foil 2 and the cathode electrode 
foil 3 by means, such as a stitch and ultrasonic welding. The lead wire 4 and 5 which is each electrode cash-drawer 
means consisted of the round bar section 6 which consists of aluminum, and a connection 7 which contacts the two-poles 
electrode foils 2 and 3, and the external connection 8 which consists of a metal which can be soldered has fixed them 
with means, such as welding, at the tip of the round bar section 6 further. 

[0004] There are some in which the salt which various things are known with the engine performance of the electrolytic 
capacitor used, used gamma-butyrolactone as the main solvent in it, used tetra-alkylammonium ion or tetra-alkyl 
phosphonium ion as the cation component as a solute, and used the conjugate base of an acid as the anion component, 
the so-called quarternary ammonium salt, and quaternary phosphonium salt were dissolved in the electrolytic solution for 
an electrolytic capacitor drive with which it sinks into a capacitor element 1 (for example, JP,62-264615,A, JP,62- 
145713.A). 
[0005] 

[Problem(s) to be Solved by the Invention] Although the electrolytic solution using this quarternary ammonium salt etc. 
has low electric resistance and thermal stability is excellent, there is an inclination for the electrolytic solution to tend to 
**** from the through tube for the lead wire 5 for the cathode cash drawers of the obturation object 9. Therefore, 
although the stability of the electrolytic solution using quarternary ammonium salt etc. itself was high, in order that the 
electrolytic solution might ****, aggravation of electrical characteristics, such as a fall of the electrostatic capacity of an 
electrolytic capacitor, was caused, and there was a fault from which the life as an electrolytic capacitor will become short 
as a result. 

[0006] According to the latest research, it has become clear that **** of such the electrolytic solution happens according 
to an electrochemical operation of the electrolytic solution which used quaternary ammonium. In a common electrolytic 
capacitor, by damage on the oxide film formed in the anode plate electrode foil 2 etc., when direct current voltage is 
impressed, the leakage current occurs between the anode plate electrode foil 2 and the cathode electrode foil 3. The 
reduction reac tion of dissolved oxygen or a hydrogen ion occurs by the cathode side according to generating of such the 
leakage current, and the concentration of the hydroxide ion of a cathode lateral electrode-electrolytic-solution interface 
part becomes high. This is generated in both lead wire 5 the cathode electrode foil 3 and for cathode cash drawers, and 
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the rise of the hydroxide-ion concentration near the lead wire 5 for cathode cash drawers, i.e., the rise of a basicity, is 
seen especially. And since breakage of the obturation object 9 which touches lead wire 5 with the rise of such a basicity 
progresses and the adhesion of lead wire 5 and the obturation object 9 is spoiled, it is thought that the hydroxide solution 
of strong base nature is beginning to leak outside. 

[0007] That is, the leakage current of an electrolytic capacitor is the current 12 which flows [ in / as shown in drawing 3 
(a) / the cathode section ] in the cathode electrode foil 3. Current II which flows to the lead wire 5 for cathode cash 
drawers It is the sum. Usually, the direction of the rest potential El of the lead wire 5 for cathode cash drawers is the rest 
potential E2 of the cathode electrode foil 3. In direct-current loaded condition, since electropositive potential is shown, 
when a cathode side carries out cathodic polarization, first, a current flows to lead wire 5 and the reduction reaction of 
dissolved oxygen or a hydrogen ion occurs. And at the dissolved oxygen on this lead wire 5, or the reduction reaction of 
a hydrogen ion, the current it becomes impossible to process flows in the cathode electrode foil 3, and the dissolved 
oxygen on the cathode electrode foil 3 or the reduction reaction of a hydrogen ion occurs. And ******** of the cathode 
electrode foil 3 is large compared with ******** of lead wire 5, and the polarization resistance of the cathode electrode 
foil 3 becomes small rather than the polarization resistance of lead wire 5. therefore, rated value IT of the leakage current 
of an electrolytic capacitor Becoming potential ET **** - current 12 which flows in the cathode electrode foil 3 
although the direction is large — lead wire 5 — current II It will be in the condition of flowing. Therefore, in direct- 
current loaded condition, the condition that a current flowed also followed the lead wire 5 for cathode cash drawers, in 
the front face of lead wire 5, the reduction reaction of dissolved oxygen or a hydrogen ion arose, and the generated basic 
hydroxide ion has always caused aggravation of obturation precision. 

[0008] Although the behavior of such an electrode foil and the electrolytic solution in the interface of lead wire may 
happen similarly in the electrolytic solution which does not contain quarternary ammonium salt, when the third class 
ammonium salt is used, for example, since the volatility of the cation which there is no generation of a basic salt itself, or 
was generated is high, it is thought that un-arranging, such as ****, have not arisen. 

[0009] Moreover, as shown in international application and PCT/JP 94/02028 recently, when quarternary ammonium salt 
or the fourth class phosphonium salt glue uses a fourth class-ized annular friend JINIUMU salt, the attempt which is 
going to prevent **** of the electrolytic solution is performed. Although this fourth class-ized annular friend JINIUMU 
salt can control **** of the electrolytic solution considerably when conventional quarternary ammonium salt or the 
fourth class phosphonium salt is used, it is not level sufficient still practically in a load and the both sides of unloaded 
condition. 

[0010] This invention improves this fault and it aims at preventing **** of the electrolytic capacitor using a fourth class- 
ized annular friend JINIUMU salt etc., and aiming at improvement in a life property. 
[0011] 

[Means for Solving the Problem] This invention the cathode electrode foil which formed in surface some or surface all 
the coat which consists of a metal nitride or a metal while having a cathode cash-drawer means by which the insulating 
layer was formed to the anode plate electrode foil equipped with the anode plate cash-drawer means, and surface some or 
surface all It winds through a separator, a capacitor element is formed, and it is characterized by having sunk in and 
containing the electrolytic solution which contains the fourth class salt and oxidizer of an annular ami dine compound in 
this capacitor element in a cylinder-like-object-with-base-like sheathing case. 

[0012] Moreover, the insulating layer formed in surface some or surface all of a cathode cash-drawer means consists of 
an anodic oxide film layer which consists of an aluminum oxide, can illustrate titanium nitride, zirconium nitride, 
tantalum nitride, and niobium nitride as a metal nitride which covers surface some or surface all of a cathode electrode 
foil, and can illustrate titanium, a zirconium, a tantalum, and niobium as a metal. Moreover, a nitro compound can be 
used as an oxidizer added to the electrolytic solution. Furthermore, while a cathode cash-drawer means contains the 
round bar section which consists of aluminum, and a plate-like connection, said insulating layer is characterized by the 
tiling of the front face of the round bar section for which all are covered mostly at least, moreover, the insulating layer 
which an anode plate cash-drawer means becomes from an aluminum oxide while containing the round bar section 
which consists of aluminum, and a plate-like connection ~ at least - the front face of the round bar section ~ it is still 
more suitable if all are covered mostly. 
[0013] 

[Embodiment of the Invention] The structure of an aluminium electrolytic capacitor has taken the same structure as the 
former, as shown in drawing 1 and drawing 2 . A capacitor element 1 winds and forms the anode plate foil 2 and the 
cathode foil 3 through a separator 8. Moreover, as shown in drawing 2 , the lead wire 4 and lead wire 5 which arc an 
anode plate cash-drawer means and a cathode cash-drawer means are connected to the anode plate foil 2 and the cathode 
foil 3, respectively. Such lead wire 4 and lead wire 5 consist of the round bar section 6 which followed the connection 7 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/17/06 



JP, 11 -067600, A [DETAILED DESCRIPTION] 



Page 3 of 8 



linked to each foil, and the connection 7, and an external connection 8 welded to the round bar section 6. In addition, 
each foil and lead wire are mechanically connected by the stitching method, ultrasonic welding, etc. 
[0014] After the anode plate foil 2 etches chemically in an acidic solution, or electrochemically the aluminium foil of 
99% or more of purity and carries out surface expansion processing, it performs chemical conversion in water solutions, 
such as ammonium pentaborate or adipic-acid ammonium, and the thing in which the anodic oxide film layer was 
formed on the front face is used for it. 

[0015] Moreover, what etched the aluminium foil of 99% or more of purity like the anode plate foil 2 is used for the 
cathode foil 3. And the coat which consists of a metal nitride or a metal is formed in surface some or surface all at this 
cathode foil 3. As this metal nitride, titanium nitride, zirconium nitride, tantalum nitride, niobium nitride, etc. are 
mentioned, and titanium, a zirconium, a tantalum, niobium, etc. are mentioned as a metal. Furthermore, the insulating 
layer is formed in surface some or surface all of lead wire 5. The anodic oxide film which is obtained as this insulating 
layer by the chemical conversion by the ammonium pentaborate water solution, the ammonium phosphate water 
solution, or the adipic-acid ammonium water solution and which consists of an aluminum oxide can be mentioned, 
furthermore - at least — the front face of the round bar section 6 of lead wire 5 - it is suitable if all are covered mostly. 
Moreover, it is still more suitable if lead wire 4 is equipped with the same insulating layer as lead wire 5. 
[0016] The electrolytic solution for the drive of an electrolytic capacitor is sunk into the capacitor element 1 constituted 
as mentioned above. The salt which uses gamma-butyrolactone and ethylene GUREKORU as the main solvent as the 
electrolytic solution, uses the conjugate base of an acid as an anion component, and uses fourth class-ized annular friend 
JINIUMU as a cation component is dissolved, and the electrolytic solution which added the oxidizer further is used. 
[0017] As an acid used as an anion component, a phthalic acid, isophthalic acid, a terephthalic acid, a malcic acid, a 
benzoic acid, a toluic acid, enanthic acid, a malonic acid, etc. can be mentioned. 

[0018] Moreover, the fourth class-ized annular friend JINIUMU ion used as a cation component is the cation which 
formed N, N, and a ring compound with an N'-permutation amidine radical into 4 class, and the following compounds 
are mentioned as a ring compound with N, N, and an N'-permutation amidine radical, an imidazole monocycle 
compound (1 -methyl imidazole and 1 -phenyl imidazole — ) 1, 2 -dimethyl imidazole, 1 -ethyl-2-methylimidazole, 1, 2- 
dimethyl imidazole, l-ethyl-2-methylimidazole, Imidazole homologs, such as 1, 2-dimethyl imidazole, 1 and 2, and a 4- 
trimethyl imidazole, Oxy-alkyl derivatives, such as a 1 -methyl-2-oxymethyl imidazole and a 1 -methyl-2-oxy-ethyl 
imidazole, Amino derivatives, such as a nitro derivative [, such as 1 -methyl-4(5)-nitroimidazole, ], 1, and 2-dimethyl-5 
(4)-amino imidazole etc., a benzimidazole compound (1-methyl benzimidazole and l-methyl~2-benzimidazole --) the 
compound (1-methyl imidazoline --) which has 2-imidazoline rings, such as a l-methyl-5(6)-nitrobenzo imidazole 1, 2- 
dimethyl imidazoline, 1 and 2, 4-trimethyl imidazoline, l-methyl-2-phenyl imidazoline, 1 -ethyl-2-methyl-imidazoline, 1, 
4-dimethyl-2-ethyl imidazoline, 1 -methyl-2-ethoxy methyl imidazoline, etc., It is the compound (1-methyl - 1, 4, 5, a 6- 
tetrahydro pyrimidine, 1, 2-dimethyl - 1, 4, 5, a 6-tetrahydro pyrimidine, 1, 5-diazabicyclo [4, 3, 0] nonene-5 grade) 
which has a tetrahydro pyrimidine ring. 

[0019] Moreover, as an oxidizer, nitro compounds, such as nitro benzoic acids, nitro ani soles, nitrophenols, and nitro 
naphthols, etc. can be used. 

[0020] The capacitor element 1 which sank in the above electrolytic solutions is contained in the sheathing case 10 
which consists of cylinder-like-object-with-base-like aluminum, the obturation object 9 made of isobutylene isoprene 
rubber which has the through tube which derives lead wire 4 and 5 to the open end of the sheathing case 10 is inserted, 
and an electrolytic capacitor is further obturated by caulking ****** for the edge of the sheathing case 10. 
[0021] The electrolytic capacitor of the above this invention has a very good **** property. This reason is imagined to 
be as follows. 

[0022] As mentioned above, in the electrolytic capacitor using the electrolytic solution containing quarternary 
ammonium salt, since the rest potential of the lead wire 5 for cathode cash drawers is ** from the rest potential of the 
cathode electrode foil 3, at the time of a direct-current load, aggravation of obturation precision will be brought about by 
the basic hydroxide ion which cathodic current concentrated on lead wire 5, and was generated. 

[0023] Furthermore, since in the case of the electrolytic solution which dissolved the fourth class-ized friend JINIUMU 
salt the hydroxide ion generated by the reduction reaction of such dissolved oxygen or a hydrogen ion reacted with the 
fourth class-ized friend JINIUMU and it disappeared, it was thought that **** could be prevented. However, it became 
clear that the reaction of the hydroxide ion and the fourth class-ized friend JINIUMU did not advance [ the pH value of a 
cathode lateral electrode-electrolytic-solution interface part ] completely or less by 12, but the hydroxide ion remained. 
Therefore, **** cannot be completely controlled, although improved from quarternary ammonium salt. 
[0024] On the other hand, in the invention in this application, while forming in the front face of a cathode electrode foil 
the coat which consists of a metal nitride, the insulating layer which consists of an anodic oxide film layer is formed in 
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the front face of a cathode cash-drawer means. Therefore, as shown in draw ing 3 (b), it is the rest potential E2 of a 
cathode electrode foil. Rest potential El of a cathode cash-drawer means Electropositive potential comes to be shown 
arid the potential of a cathode electrode foil and a cathode cash-drawer means can be reversed. 
[0025] That is, if the load of the direct current is carried out in the invention in this application, a current will flow in a 
cathode electrode foil first, and the reduction reaction of dissolved oxygen or a hydrogen ion will occur on a cathode 
electrode foil. And as for the polarization resistance of a cathode electrode foil with larger ******** than a cathode 
cash-drawer means, the reduction reaction of the oxidizer in the electrolytic solution becomes remarkably small rather 
than the polarization resistance of a cathode cash -drawer means conjointly at this reduction reaction. Therefore, rated 
value IT of the leakage current of an electrolytic capacitor Becoming potential ET The conventional potential ET It 
compares and shifts in the direction of** remarkably. And the insulating layer formed in the front face of a cathode 
cash-drawer means is a current II further. Since it controls, generation of a basic hydroxide [ / near the cathode cash- 
drawer means ] can no longer be seen hardly, and the bad influence to an obturation object etc. can be reduced. 
[0026] In addition, the technique of making a cathode electrode foil covering metal nitrides, such as titanium nitride, 
with means, such as vacuum evaporationo, is proposed from the former (for example, JP,2-117123,A, JP,4-61 109,A, 
JP,4-329620,A). However, these proposals are not the things [ aiming at the inversion of the potential of a cathode 
electrode foil and a cathode cash-drawer means ] aiming at expansion of the surface area by the side of a cathode foil 
like the invention in this application. That is, since it does not have the intention of expansion of surface area in the 
invention in this application, it is not necessary to cover a metal nitride to all of cathode electrode foil front faces. For 
example, if titanium nitride is covered only on the surface of one side or titanium nitride is covered with the area of a 
fixed rate, it will check that the same effectiveness is acquired. Moreover, current II which flows to the lead wire by the 
side of the cathode shown in drawing 3 (b) even if it uses for a front face only the cathode electrode foil which covered 
titanium nitride It cannot control completely but is also checking ****(ing) by impression of a prolonged direct current 
as a result. 

[0027] Moreover, when it is no-load and is left, since the potentials of lead wire 5 and a cathode foil differ, in the 
conventional electrolytic capacitor, a local battery will consist of lead wire 5 and a cathode foil. And it is the natural 
immersion potential El as mentioned above. The direction is the natural immersion potential E2 of a cathode foil. Since 
electropositive potential is shown, the reduction reaction of dissolved oxygen or a hydrogen ion will occur near the lead 
wire 5, the hydroxide ion will be generated, and aggravation of obturation precision will be caused. 
[0028] However, in this invention, the electrode foil in which the coat which consists of a metal nitride or a metal was 
formed to surface some or surface all is used for the cathode foil, and it is the natural immersion potential E2 of a 
cathode foil. The direction is the natural immersion potential El of lead wire 5. Since electropositive potential is shown, 
the reduction reaction of dissolved oxygen or a hydrogen ion is produced in a cathode foil side. It seems that that is, the 
hydroxide ion does not occur near the lead wire 5, therefore the adhesion precision of lead wire 5 and obturation rubber 
gets worse, and **** is not caused. 

[0029] Furthermore, in the case of no-load neglect, when the external connection by the side of an anode plate and the 
external connection by the side of cathode contact and the aluminum which is ** is used for lead wire 4 rather than a 
cathode foil, a local battery will be constituted from the lead wire 4 and the cathode foil by the side of an anode plate, 
and the reduction reaction of dissolved oxygen or a hydrogen ion will occur near the lead wire 4. Consequently, the 
hydroxide ion will be generated at an anode plate side, and aggravation of obturation precision will be caused. Therefore, 
it is desirable that the insulating layer which consists of an aluminum oxide changes into a **** condition by [ of the 
front face of the round bar section ] covering all mostly at least than a cathode foil while lead wire 4 contains the round 
bar section which consists of aluminum, and a plate-like connection. 

[0030] In the invention in this application, **** is prevented and a load and no-load are considered to feel and to be by 

the above reasons. 

[0031] 

[Example] Next, an example is shown and this invention is explained. Since the structure of an electrolytic capacitor has 
taken the same structure as the former, it explains with reference to drawing 1 and drawing 2 . A capacitor element 1 
winds and forms the anode plate electrode foil 2 and the cathode electrode foil 3 through a separator 11. Moreover, as 
shown in drawing 2 , the lead wire 4 for anode plate cash drawers and the lead wire 5 for cathode cash drawers are 
connected to the anode plate electrode foil 2 and the cathode electrode foil 3, respectively. 

[0032] Such lead wire 4 and 5 consists of the connection 7 which contacts an electrode foil, this connection 7, the round 
bar section 6 formed in one, and an external comiection 8 which fixed at the tip of the round bar section 6. Moreover, in 
a connection 7 and the round bar section 6, 99% of aluminum and the external connection 8 consist of coppering iron 
steel wire (henceforth CP line). The anodic oxide film which consists of an aluminum oxide by the chemical conversion 
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by the ammonium phosphate water solution of these lead wire 4 and 5 is formed in the front face of the round bar section 
6 at least. These lead wire 4 and 5 is electrically connected to the two-poles electrode foils 2 and 3 by means, such as a 
stitch and ultrasonic welding, in the connection 7, respectively. 

[0033] After the anode plate electrode foil 2 etches the aluminium foil of 99.9% of purity chemically in an acidic 
solution, or electrochemically and carries out surface expansion processing, it performs chemical conversion in the water 
solution of adipic-acid ammonium, and the thing in which the anodic oxide film layer was formed on the front face is 
used for it. 

[0034] Moreover, what etched the aluminium foil of 99.9% of purity like the anode plate electrode foil 2 is used for the 
cathode electrode foil 3. And titanium nitride or zirconium nitride is covered with vacuum deposition to all of the front 
faces of this cathode electrode foil 3. In addition, although the coat layer which consists of metal nitrides, such as 
titanium nitride, in this example is covered all over the cathode electrode foil 3, it may cover a metal nitride if needed in 
some cathode electrode foils 3, for example, the whole surface of the cathode electrode foil 3. 

[0035] The electrolytic solution for the drive of an electrolytic capacitor is sunk into the capacitor element 1 constituted 
as mentioned above. Gamma-butyro lactone (75 sections) was used as the solvent as the electrolytic solution, the fourth 
class(methyl)-ized salt (25 sections) of 1, 2, and 4-trimethyl phthalic-acid mono-imidazolinewas dissolved as a solute, 
and what added the 1 section of oxidizers was used. 

[0036] While containing the capacitor element 1 which sank in the above electrolytic solutions in the sheathing case 10 
which consists of cylinder-like-object-with-base-like aluminum and equipping opening of the sheathing case 10 with the 
obturation object 9, spinning is performed to the edge of the sheathing case 10, and the sheathing case 10 is sealed. The 
obturation object 9 consisted of India rubbers, such as isobutylene isoprene rubber, and is equipped with the through tube 
which derives lead wire 4 and 5, respectively. 

[0037] The electrolytic capacitor constituted as mentioned above was compared with the electrolytic capacitor of the 
example of a comparison, and the conventional example. At 105 degrees C, conditions carried out 35V load of the rated 
voltage, and judged existence of **** of the subsequent electrolytic solution for 2000 hours. The result is shown in 
(Table 1). Moreover, by 105-degreeC, it was left for 2000 hours and existence of**** of the electrolytic solution was 
judged similarly. The result is shown in (Table 2). 
[0038] 
[Table 1] 
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[0039] 
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[Table 2] 
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[0040] Although **** can be controlled to some extent in a load and no-load [ both ] so that the example 3 of a 
comparison in which the coat which becomes a cathode electrode foil from a metal nitride was formed may see when the 
fourth class salt of an annular amidine is used as a solute of the electrolytic solution so that clearly from (Table 1) and 
(Table 2), it is difficult to control completely, moreover, **** cannot be prevented in the example 6 of a comparison 
which looked oxidizers, such as a nitro compound, like [ the electrolytic solution ], and was added, and **** cannot be 
prevented in the example 5 of a comparison in which insulating layers, such as an anodic oxide film which consists of an 
aluminum oxide, were formed, in the round bar section of the lead wire by the side of the cathode which is the cash- 
drawer means of a cathode electrode. Furthermore, in the examples 1, 2, and 4 of a comparison which combined two 
elements among three elements, form [ forming a metal nitride coat in the above cathode electrode foil, adding an 
oxidizer to the electrolytic solution, and ] an insulating layer in the round bar section of lead wire, **** cannot be 
prevented completely. In the examples 1 and 2 which combined all of three elements mentioned to this application, **** 
can be prevented completely. 

[0041] Next, another example of this invention is explained. The structure of a capacitor and a process are the same as 
that of the above-mentioned example, and performed chemical conversion to the round bar section of lead wire in 
ammonium phosphate. As the electrolytic solution, gamma - butyrolactone (75 sections) was used as the solvent, the 
fourth class salt (25 sections) of annular amidine compounds other than the fourth class(methyl)-ized salt of 1, 2, and 4- 
trimethyl phthahc-acid mono-imidazolinewas dissolved as a solute, and what added the 1 section of PARANITORO 
phenols as an oxidizer was used. At 105 degrees C, conditions carried out 35V load of the rated voltage, and judged 
existence of**** of the subsequent electrolytic solution for 2000 hours. The result is shown in (Table 3). Moreover, by 
1 05-degreeC, it was left for 2000 hours and existence of **** of the electrolytic solution was judged similarly. The 
result is shown in (Table 4). The trial was performed in the state of sealing, respectively. 
[0042] 
[Table 3] 
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[0043] 
[Table 4] 
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[0044] Also in the examples 3-5 using the fourth class salt of annular amidine compounds other than the fourth class 
(methyl)-ized salt of 1, 2, and 4-trimethyl phthalic-acid mono-imidazoline, **** is completely controlled [ in / in a load 
and no-load / the invention in this application ] so that clearly from (Table 3) and (Table 4). 
[0045] 
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[Effect of the Invention] Since the insulating layer which consists of an anodic oxide film layer is formed in the front 
face of a cathode cash-drawer means while forming in the front face of a cathode electrode foil the coat which consists 
of a metal nitride or a metal according to this invention, the potential of a cathode electrode foil and a cathode cash- 
drawer means can be reversed. And potential of a cathode electrode foil can be further made into dominance according 
to a reduction operation of the oxidizer in the electrolytic solution. Furthermore, the insulating layer which consists of an 
anodic oxide film can be formed in the front face of an anode plate cash-drawer means, and potential of a cathode foil 
can be made into dominance. Therefore, in a load and no-load both sides, **** from the cathode electrode cash-drawer 
means in the electrolytic capacitor which used the fourth class salt of an annular amidine compound for the solute of the 
electrolytic solution, or an anode plate electrode cash-drawer means can be prevented, the fall of the electrostatic 
capacity accompanying reduction in the electrolytic solution is prevented, and reinforcement of an electrolytic capacitor 
and high-reliability-ization can be attained. 



[Translation done.] 
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